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(54) INSTRUMENT FOR MEASURING FLOOR REACTION FORCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simultaneously measure 
a load, the center of gravity and a distribution with high 
precision by disposing a distribution shape measuring 
sheet by means of superimposition on the upper 
surfaces of force plates and outputting analytic data 
based on reaction force data measured by means of a 
reaction force measuring means and distribution shape 
data measured by means of the distribution shape 
measuring sheet. 

SOLUTION: When a testee body walks on a walking road 
where a pair of left and right force plates 10 are aligned, 
the floor reaction force in each sole (gravity component) 
is measured by a road cell 1 3 in each platform 1 1 and, at 
the same time, the distribution shape of the sole is 
measured by the distribution shape measuring sheets 15 
which are disposed on the upper surfaces of the force 
plates 10 by superimposition. Then a computer system 
40 obtains the reaction force center (oscillation center) 
and footprints (walking pattern) are obtained based on 
floor reaction force data and distribution shape data, outputs an image to a display device 45, 
prints it by a printing device 46 and outputs it. Thus, the oscillation center is measured with 
high precision, the distribution shape is measured and dynamic analytic data at the time of 
waking is obtained with high precision. 
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[t#IMil#©ffiffl3 

7t-^7-U- h&C#lT6J57J©#^0t££f«T£# 
ttffiiji^— h tc J: OftjftJSnfc^^^- $K«-^< ft? 

7*-xyu- hfc^-rSJS^c^E^^ftilJT-S^ 20 

s^)itS'J#K«c cfc o ttifiiia nfcs*^- ^RowiJffi* 

-h£±ffiit?nr&7*-*7'U-h#. MM 

•r&imm i s few 2 te*g©)*)5^fti»jsig. 
[i»5R3S4 3 ftmmmiis- h ifctt^wayjttws' 30 

ttZCt> ^m<tTSif*Jll. 2£fctt3IEiK© 
C<Dtf&1$ZWii*:Z>y *-x7l>~- hi. 40 

m>\is- h CC J: 0 fftffl 3 n/c^Jf^^- $ Kl-5 < ft? 
S*ltS'J^gr-&oT. 50 
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mm®. mmmo&s&t. 

Si73 *ftI'Jf & E&j»9&8. t . 

^^J^©^IE7J^ttiW^^Jl73tta'h>- hi. 
§mu~ h Kcfc »)fHHSnfc»*EE*f s - £ ft? 

ifiifcct, 4#S4i-r^«jR7jfta^s. 

[»3*9I7 3 tti733M£«. 
<J5t73*<l>i. 

$r*^-rs*milg-c*aci. ^gii-rsw^ 
itmms 3 a**SB. 

^ff^i+a'j-> - h it <t o tHM s nfcR^«*^tt* 

<£©#lB*i. 

S73ita»mK j; itjajs n/cs*^- ^©ft?wcc»-5 

<^73 c t 1 '^©«l^i. 

4 . 5 £ tcit 6 ISlgCD^JgTJita'JilS. 
[»i«©»«ltt*W3 
[0 00 13 

<=> n -5j*jg7jf+S'j^tcw^- s 4> ©r * s . 

[00023 

x^-->g^©^ffc«. iS5:^B#(cfcW4#^a& 

Jg*a-^©3Stt i U XiEm-TZMiMUiY CStabllomete 

*jw**««ft»**t»©tt»i urw-aiju. zvftm? 

-^.fcOtt®^ ttH. ^(6]l?4ft?ff. A3 

a-r.5t©-c*o. •e©ft?«Tite^ew^-?'»M^ 
$r. ftsii-r^ci^-cir-s. 

^c*st,»t«. gaigB#©^BSB#i©g^4^«:teW€, 

^®i#©s^«isa i is ; &tf -5. -e-©siffi©i^. fi'C>®iM 
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mr>tm»<Dmm\nmm.^icomm^tii-by*)- (a - f 

[0004] «±©S'i>8bl8iFtt. «ifc©a- K-teJUC 
-7-7' FCt*tT SUSHIS]© 

ffl(,^ns^g<hurms^;it^»i6nrt>s. com 
JK^f+icfco-a*. fifi#fa©JK;frT-&3^fi£&tij-r 10 

F-fe;U*flM.SflaR#itti. &=#2>a- FfeJU«>&# 
[0 00 5] $fc. ^tf/^-^fcS'JjE-rsfc*. J!*© 

l-, *©±*»«###< cit, mmvtmi 1 ** 
-* (mm^mrs. msmimm, »m 30 

[000 6] 

tomm. <*) Rz?m& (fig) ^istss-es-r. *fc. 
0yj#7S-fe>t^>- Ftcj^rfc. S<k (fig) ©9J5t 

[0007] -ec-c. *&w<ommt. Mm (t» t& 
& (fig) ttm mm ^mm^-ommmcmm-c^ 

[0008] 

X?*U-F ( 1 0. 2 0, 3 0) i. tj&f*#tCj:S7* 
-*7U- Hc»r4S**9fa9-r*S*8HB#S ( 1 
3. 23. 33) i. 7*--X7 - U- FiffiGCffirfcrgS 50 
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«ff»K*IHll|-r **W6HMttWl5'- F ( 1 5. 2 5. 
3 5) i. J^jftS'J^K^OItS'J^n/cJS^r-^R 
O'^JfJttltSI^- FCC J: 0 ItiSnfcMfttf- f 

icmKBrnr-zzmtrrzaittm (4 5. 46) 

[0 00 9] CCt. J^S^jH-S'JilSi LtB. fi'frft 
Si+i^S^lt^ffltr^cfe©*^^ ens. 

jB]^©<!: L-Cit. W.>btm,Wr<DW>'€siC 3{I£ fc«4ffl© 
Q-FtiW^tl. «J5^tt©JS^CC4<l©H^ 
a- F-b^^ptf a - F-feJU©MfcRO'SS 

gsn/c±mtsc©7 ^ ^ Agister f i?xtt©m@ 
&£.^£WT£&©a«£tf£>*i&. Utfj^stL-Ttt. 
wfr3m%.v/ * fa &**t^g# w ens. 
[ooio] «±©j: *>ic. i satt©«wccj:n 

■T4s*w-«*a*fliiLfceiaR^i«isai«c©-c. ? # 

- X -f U - F «C3RS«aK*©flcS*«rK«ia«:»JjE-C & 
?Pff^ftI'l->- FKJ:»)fl*i«tt«HW-ctr. SEoT. 

7 r -^(c*rj< wwje©^^-^. bp^. #a (*) 

ifi^ (fig) i^flJ ©^r*^|al8#{cf#?,n 

[ooi i ] ttc. smm2im<Dmjm. w&mk.*. 

IttAifl.^^-^^U-l- ( 1 0. 2 0. 3 0) 

-rSS^H-S'J*© ( 1 3. 2 3. 3 3) i, y*-xy 

U- hCcMt-SJ5*©^JE**fHB'J-rS^)i^tf-I'I 
J/-h (1 6. 2 5, 3 5) t. JxJlzm^&iCX.'On 

*fS(4 5. 46) i, «r«*/c«fiR t Mi^t 

S3nfc±T- fit© 7 ^ ;i/A»«tc-7 f <; i7X«©mS 
^gPRj>*^2S^%w-rs t©^tf ens. 

[0012] C©<fc5fC. l«*^2fei£©^fCj:n 
«. 1«^«CJ:S7 F(C»-rS5^5rltfi'] 
-rSJS^f+S'J^I2 ; &(ix./cJ»K^f+Sl^g^©-C. 7 * 
F(c^StS^#©)*S*^iiitBe«:aiJ«-c# 
sciccttlx. 7 + -^7 , u- F±liccfi*arg:w/c5> 
^mtsm\^- F^cio^E^^itiij-ct. ge-^r. 

f ; -^tc*-^<SlffiS©<BW7 ; -^. EP^. Kfi (73) 
ifi^ (fig) (ff^) S0-'-e©»«E*©^t 
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[ 0 0 1 3 ] «*J13 IB*£©^^«. imm 1 £fc«2 

%m.<Dmixti^mm.-ch -> x . offi&mmi' - b 

(7 5. 8 5) £/ctt#ftJEE#£t»t>- h (7 5, 8 
5) ^±®(CWT-S7 *-X7*U- h (7 0. 8 0) 

pge. asmm. &mm<D&&i3 (50. 6 o ) icm 
axm^t>t\*>ffii&. eiiiti^. 
Cooi4] ccDcfc 5 tc. w*^3teiS(D»Bj{c c fcn 
tf. iiW?Jl l letfcD^tfr^tKitl'JS'- h £ 2 

IB«S©^^E^H-a^> - h £±® KB? & 7 * - x ^ u 
-h*. ra®, mm. ftM^©^^Ctg-t+rm>6 10 

nsfRs*iHwsiac«c©-c, kimmws. mm. a 
ci^cc^ fcttsrcif '>mm<D&.mx.uicj& ctcmm? 

[ooi5] m^mAMsMcmm^ smm i . 2 s/c 
» 3 m$,<Dmfg.jjMmm&v& o x . 5^ ff*i£its.'t> - 

h (7 5, 85) *fctt$HPE#ifiW2/- h (7 5. 8 
5) *±®^WT-S7 h (7 0, 80)^ 

[0016] CCDofc^fC, »*3l4fat8©^W{cJ:*i 

«. mm 1 $/cW3ia«g©^fl?^tts'j>— k g/c 

tt. 1**^ 2 $ fc« 3 tite<Df&6Ej]HMi' - b *±.W 
ma<ttfc^fl!S**IS«S«cjH«J'e**i4t(c. 

[0017] I«*Ja5fBtg©^^«. *SElS«CCj:£J!fc(C 

flS&SL flf©t$t (5 0, 6 0) 
t. C<Dtfig.l3$:Ml*2>y t-X7V h (10, 2 
0. 30) i. M^CC^S^S^/M.r^^-Xv'- 

u- btctt?z>W)*m\?zm.tsnm^®. (13.2 
3. 33) tf&-£±_wz.mtexmihti, mmmic 

fWJi'-h (5 5. 6 5) i. M^ltiWKic^Oltiaj 

§ ti&s* *R&&mj&XMmf - b ic j; 0 mj s 

3MS(4 5. 4 6) i. ««*.fc4tJ& *#*4l/-Ct» 40 
[0 0 18] c©<fc5tc. »#^5taiR©^(c<i:ti 

■«c©r. y*-x-?v- b&mMtctfst&icmzM.m 

^- Hc^O^Jgt^ftS'J-e*. StoT. ffl*i3M2Cc 
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ftrr-£, B|H?. (#) <tS'D ((4g) <t*Hfi (ff5 

[0018]**:. HWnS6E*8©*"Jlitt. ^fS^icJ: 
Sf*ic2*-r SS^ftitT SfKS^ftiaJSIg-C* o x . 

MMB- ittffi3?©i£3E£r (5 0. 6 
0) i, C©tfe^ft£iSH2-£:7*--X:7*U"- h (10. 
2 0. 3 0) i. &l£«K<fcSt&g-££/)-L/-t7*-X 
7-b-Kt2t-r&K#£fti'J-r S£2)fti!'J3M2 (13. 

23. 33) i, &g&±a«cfi;ta-cia!we>n. 

?7lt#t>- t ( 5 5 , 65) t, K7jiH»#BKC <fc t) It 

g'js n/cjg^jT 1 - *aowsEE*if«i^- h «c J; o it#J 

^©(4 5. 46) £<t*/c«tfiK. S^Silt 
[0 02 0] c©£-5«:. «*«6fatS©^K:J;n 

r z> mil zmnr h fcasR*ft«* 

■Scot. Kc|sefc«aEeK*4ttiii 

bK.&<oftixiR.t}*mnxz. fot, aj**acc 
iot, pg©. mm. flnw©«aE#«cte<,>ritiBs 

Wt 1 -*, i^fM (^J) il* (&g) (?f$ 

[0021] gfc. «*«7ia«g©j%w«. . 
2 * fc« 3 sa«g©)^J5^itS')^s-c*> or, mti^-WL 

^ff^ftS'l^- h ( 1 5. 25. 3 5 ) 4C£ 0 It 
»J3titeJS*»?Bett*fc»»ffBE*fHHi'- h ( 1 
5 . 2 5, 3 5 ) ic J: *) itl'13 ixtcfxjittamtlttM 
i, Jg^JltS']*© ( 1 3. 23. 33) K J: DH-fflStt 

*n£|g(4 5) -C*)S^. *^f8![ibr^^>. 
[0022] CCD«k "5(C. S»5fcJI7Be«©26l5ItC«fcft 

it«'i->- b<,cjzvftm2titc&:t)ftmw$.tcteftififr 

turnip - h «C cfc 0 ItiiJ 3 nfcS^flJE^Jt^l i . 

u<dx. m^m&iz&tiftitiBtKztciz&jjfriiiEJjm 

[0023] m^m 8 iatg©^Bj«. w^s^ 4 . 5s/c 
«6iats©j*JS^itS'j^a-c*oT. ta^*m«. 

ff^ltS'J^- h (55. 65. 75. 85)CC«fc Oltffl'l 
StlfcS^^P^tt* fc»^E^ItS']->- h ( 5 5 . 
65. 75. 85)5Ci«5 tHWS tifcR*»ffiffi*«38 
CD«l^<t. S^ItS'l^S ( 1 3. 2 3. 3 3 ) (CfcOlt 
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(4 5) V ZimtLT 

[0024] c<o<k^ic, m^m8im<D^mcc^fi 

[0025] 

*sg©j|js&©0/g^£0 i fr*>m i 7 «ca-3t»r»wr 
[0026] <m i st-r. a i «*» 

i*«twsar. ea<t>. io»7*-x^u-h, 1 

ltt77^7*-A, 12 WUbffi . 1 3 WJS^ftl')^ 20 
£2 (a- K-feA) . 1 5iftMH&RtHM3/~ 

fl>C4HRtt-Kffib>67*-X^U-h 1 0«. fcfclfcg© 
MJ£**+^-«c|S-tt 6 ft £ x x £ & BSHft ff^K© 

US. HRtc. &R#K. Wl>t'7 , 7 l--7*-A 

1 1 ©±ffi 1 2 fc_h^o , m&&wcn&mmrs.*:&. 

[ 0 0 2 7 ] 75 ? h 7 * -A 1 1 ©HoCPSgfljfifil© 
T««CB. T - ^ 7 I- 7 * - A 1 1 *Jt? l/fc^KEO 30 

©n-KHr;n3. 13, i 3 a^ft-eftieg^ft. * 

fc. 75 v h 7 * - A 1 1 ©±BS 1 2 ©^ffi^C«. 
7£tWtf1->- h 1 5#sfi*arter)ttwe>*T.T<,>£ <> n- 
F-fe;U 13B, 77^7*-Al 1 (CflUB-r-SSSfcfr 

tsj (ztt^isj) ©<sm£ffiysr^.5jg*n©4>©-c&<3. 
^ft^ft©&g{ig(tjjnfe&mra*B*«i£imc&w-f 

-e©^mL//c#««f8 ; &3>f J u-^— > 
Xt^A4 0 (I3#i) lcm&mtl?Z>£^K.1Z'>X^ 
£. -e-UT. 7*-X7"U-h 1 0(*. HOCDO- K-b 
JH3, 13. 1 3*^©1wmtt$BCCj:f3. 75 t» h 7 40 

* - a 1 1 }&\mmtm.Wkm-cm -? i*.m>mj3#& 

(Bins. tt8<t><&) £*tf>&t<t#-c£S«fc^«:fc-,T 
ftfe. a-F-b;H3, 13, 1 3*>6<Diwfitt 
fB©ai^f^«. 3>f a -$i/XfA4 0©AttJ73-C 

[0 02 8] *MI3BttH-W5/- h 1 5«. W 

cciet&sftfczift©-? ^ jUASst. ^-©7 * ji/ask 
©rtfl»c^ft^njf>)&£ft;fc^©t<i:. -€•©— ^©^i 
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Ji©±TffliJ;» ( — * <D*mmm (Dttmmic ifi^T £ffl'J 
*§) gptCJf^$n/c^^^<!:^P,)5:^^ftI©fc©-C* 
7 -< ;b A«lg±©m©itt. x h 5 -r 7tfrcffM<* 
ft/ck©r-. — -ft<Dv * jua»«±©x h 5 -T7t^ffi 
Biffed© 7 ^ ;UAS1£±©X h 5 -T TTCSSBtKfi: 

[0 0 2 9 ] a 2 BE 1©7*-X7U- h 1 0£«£fc 

m^-c^rx u icmi s§©— ««r^-r*Hffla r . 0^© J; 
^CC. Jt©7*-X7"l/- h 1 0. 1 o&. -e© 
&i ©Bg=ftff5t£©75 y h 7 * - A 1 1 . 11 **— 2 

[ 0 0 3 0 ] m 3 »h 2 ©**tf sgcc j: •s^s^ita'j^g 

©7"P";?Mit, 4 0[J3>fa-$^f 

A. 4 2«SW«!fl»ll (f-^UWf*®) . 4 5B* 

fms mnmr> . 4 6«En?^i (m^j^K) -c* 

e o 3>b , 1 -$^fA4 0B, ^5ffl©J;^(c, CP 
U. RAM. ROMf*>P.«SS?n5«I«I8i (f 5 

g43i, ^- Ff-t X7 h'5 -f7"^7 0 y f-T'-f X 

^ f 5 7i?©ffl«>iatt.sg4 4i, s?wf-$ ©m^j 

^il/t©LCD^CRTf : ^7 - U>ff©«^g 

4 5&o'7';>#^©ep^i£S4 6i£{§;?.-ti,>£„ -e 
or. is^afe^fc^ *-x7u- h 1 0, 10, 10, 

•••Ctel>T, -€-©75 y h7*-A 1 1 , 11, 11, 
... (B-W13, 13, 13, •••) i^^H-SI 
•>-hl5, 15, 15, >*-7x- 
X4 1 ^t/t3>t'a-$i/XfA4 OtCgMl/Tt^ 
•5. 

[0 0 3 1] a2(C^b/cJ:9CC. >Pt©-7 

7u- h i o , io *ffitSc*tM^fc^fKic*jt»r, M 

I^WftSi, fi/?©75^ h7*-Al ltcfcti 
r. 3B©a- F-fe;H 3. 13, 1 3tc«fc 0SJS©)* 

r. 3>f 3 -$->xfA4 ofctet^r. ttl'l^ti/d^ 
mX?-* kMuBVtT*-* 4 2 
©^-iJ^JcifjJS*^ («jfg#'i» ifflS (^f 
/^->> *5*d?)6n-5 0 -e-©#i66ft/d5;W'i> (» 

^iurujTjsnsttfctc. En?*li!4 6{cj:0 7>; 

[0 0 3 2 ] feLh©ii«3. 7*-X7"U- H 0KJ; 
0. -?-©75^ h7*-Ai i tcm&i£l£g©»5?J«: 

-A 1 1 ±ffl©^7ti^itffl [ h>- H5K«tO, fl^ff? 
(*) (fig) i^ffi ©^r«r(H]B#K» 



9 

imffitmis- h 1 5 *HF9ttWfc»MW8# 1 0 

ffl-rs/c*. oi^tticsn. mm %«t«\ etnvmm 
coo33] <mz<Dm&<Dmmm>m4tt*?mz& 

=7-jY7* -A. 2 3 ttJg#!t!»J#f3 (=*MJP- KHz 
;b) > 2 5 tt^MW&tt&HH^- h-C&S. c©IUSi©ff? 

Tffl7*-X7'U- h 2 0 C©7*-^ 
7 - U-h2 0«. BStgJf^CD7*7 v b7*-J*2 1 <t. 
C©77 v h 7 * - A 2 1 ©EHo<D|?SSfta{g©TflKC^- 
♦a-e t tiB5^3ti/cao©=^P-K-fe^2 3. 2 3, 
2 3. 2 3 i. * h7*-A2 1 ©±ffi2 2©:£H 
KSfaTttOtfttfcftfc^^fXtHHi'- h 2 5 <b*»6 

CO 0 3 4 ] Jgg2 4±©H^n- FH2JU2 3B. 7* 

7 5-i-7*-a2 i (cmB-r-sMfrft (z*fr£[6i) <t 

n©gegagcctt]*5 -s, nrstftw *«a wcct* tar sti 
40 (06#m) {ca^ca^r-si^tcteo-rt**. 

Or. 7*-X7'l/-h2 0H, E3^©H^a— feJl/ 
2 3, 2 3, 2 3, 2 3*>6©=^H§fStf#fiKlcf;«5. 

B. Sfi&Ofcfi'kS&Jgitl 0 4ig«{c. SS^i*^©^' 
^>*3££?#£C£**r£&J:?K&o-CI<>.5 0 Scfc. 30 
IKj#?iJftI'h>- h 2 5B, ffi&U/cffi##:fcltjlh>- 

h 1 5iii©M©t©-C*5. 

[0 03 5] S5B04©7*-X7b- h 2 0£«8( 

afe^rjf^L/c^fSS©-^^^^^. 0^©£ 

aSt©7*-X7"U- h 2 0, 20, 20. - 
-€•©€• *©Bg£gJf5tK© 7*5 f F7*-A21, 2 1 

[ o o 3 6 ] ii 6 itm 5 ©#tf 5§(c j; zmfxtj^wmm 
<D-?a v zmf&m-e. Hm©j:9cc. mL&^tcv*- 40 

^7'U-h2 0, 2 0. 2 0. -tCfol»-C. -e©7*5-7 
h7*-A21, 2 1, 2 1. - (=*MJP- K-tMU2 
3 . 2 3. 23. 2 3. »• ) <fc#^ff51*tHi'h>- h 2 
5, 25. 25. AttiJl-OZ-? 1 % 

7>0-C3> f*-5f->Xr-A4 OJCjg&UT^.S. 
[0 0 3 7 ] mblCfjkLtcJi'jlC, m$L<DV *-X7"l/ 
- h 2 0 . 20. 20. - £— ^JtC&^/c^TSSKfct,* 
■C. mmifi&'fttZb. 1*©7-7^7*"A2 1 
CCfcCi-r. H<l©H^a-F-fe;b2 3. 2 3. 2 3. 
2 3 JC J; *) S(g©^S* (fi*R£5>&0'M73rSia^) # 50 
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tt* 3 n £ <t ISJBftc. ^ffM^ftS'J-> -h25«:j:«5S 

s©7>?U0^n-S']3n^o ^or. 3>e*->!/'x 
7-A4 0(ctec^r. nmztitcmi&J^-'ZtftliiBVi 

# jgacMs^g4 2 ©7 s - ^js^tCct o 
6 jet o ■/ >; > bu-c&t>$tiz>. 

[0 0 3 8 ] «±©ai«P> 7*-X7"l/-h2 0(Cj; 

?> . -e©7 - ^ ^7*-A2i {c*-sKn#©^fa©j^ 
j^w«#itf»&tt:*jrc # &±. 7 , 7- J h7*-A2 

1 ±ffl©$HliJBtti|-WS'- h 2 5 K <fc 0 . #tfJM££if- 

S'jr^s. «£o-c. ^^©ttWPW^-^^iBifScc 
* (&m.) tftn (bw %.v :; £<Dftiiii£jj<D±xzm 

B#CC?#SC <t#-e#6„ Sfc. 7 - 7^h7*-A21± 

-h2o*«M«fc«). -Bj^tttcsn, wfrfcaH* 

[0039] <m3<Dmm<DBmw>m7iz*mnzm 
mutcm3 <Dmm<ommm t o r cmrs^jihwbs** 

7^7t -a. 3 3 t*E^jW-«*a (a- K-fe;u) . 

3 5 u^mmm^- v r** s . c ©^©^ssphcc 

t,cmi>Z>7 h 1 0 <L»P&5:7*-X:/U 

-f 3 0*ffl(,»rt,»S. CO7*-X7'V-F3 0B, 
^*§Jf^©7 - ^ v h7*-A3 1 C©7*7 * h 7 * 
-A3 l<DWr><Dm%l&ffi<DTmi>CZti?mZ&2fttc 
Ho©a-K-fe;U3 3. 3 3. 3 3, 3 3i. V'vvY 
7*-A3 1©±H3 2©^®KS*ariAf?#^e.n/c 

js^a^^tta'j^- h 3 5 b.i»t>t£h. 

[0 04 0] a- F-feJU3 3 (J. MfiEOfca- K 
■b;H3iHS©««©fc©t*5„ ^Ot, 7*-* 

h 3 OB, HOOP- 3. 3 3, 33. 
3 3 *i«=>©<wStf $R«Cck <3 . V =y y h 7 * - A 3 1 _h(C 

SfiRjV- h 3 5 4>. w^b/cffi^^iti'J^- h 1 5 . 

2 5 tmffi<Dmf&<Di><DV$>2>. 

[0 04 1 ] i8»i7©7*-X7-l/-h3 0?:ISl 
^■Cff5fi&Lfc#tf?S©— W^r^-rMma-C. 0^©<fc 
5(C. a^C©7*-X7U-h3 0. 30, 30. - 
f ©t^CW^OT'^ ^ 7 * - A 3 1 , 3 1 

[0042] 09 BH 8 ©*Mf ?§(c J: -S^JS^ttS'J^g 
©yo^Mt, ^©cfc-Mc. JSSi^fc^*- 

X7'U-h3 0, 3 0. 3 0. • tCfctir, ^(DV'^v 
by *-A3 1 , 3 1. 3 1. - (P- K-feJU3 3. 3 
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3. 3 3, 3 3, •••) tftlBBWSmZ'- h 3 5. 3 
5, 35, Affl*-f>*-7i-X4 15;/M/t 

[0 04 3] a8(C^UJt<fcOK:. 

-h3o, 30, 30. ■z-mc&^tcmmictei<> 

(Cte^T, EH<I©P- 3. 3 3, 3 3, 3 3&C 

=fc <o £js©j*st> ( mnmft) &mi s n & <t ihib#m: . 

frmWHtMi" h 3 5 K J: <3 JSJ&©#*j0tfc#H-«'J $ 
tt&o -€-ur. 3>f a -$^fA4 occfci^r, it 10 
jg'JS ftfcjftKTj r- * tftftBtt.?- z icmi < vfil?*5 

skip (*fT^*->) -e©^&e,nfcs 

7Jf'i> (S&f3f'i» <fc£i$ (*Mt^#->) S^SS 

KJ: 0 7" >J > h L-Tffl^3n^» 
[0044] KJ±©iI 0 „ 7*-*:/U- h 3 OKJ: 
«3 . -e©7*7 ^ h V * -A 3 1 CCSHSte®&:gCDJ*K2j«C 

-A 3 1 ±ffi©^^ttstS'J^- h 3 5 «c J: 9 . 5M?ffJ 20 

(73) il* (fig) (JBtt) ©£-C*R|IS«C» 

= h7*-A3 1±®CC# 

«36ttHiS'- F354R!i"3ffWc7 : f-xyu-h3 

[0045] m&'r-zmijm} mi oim9<Dm%. 

& mm<PM ogimz. mrMm.4 stcn&Rtf/* 
ss. sfc. ii n*ia9omig^i'i^a{cj:^f 

fflE*S* £ 1/ fc*S©*»*'C,*WZ>/< 5 f * £ . £ 
S^SmiL/fcfflS©*^^^©^'^^*^^ &m 

Sim. 4 5 tcsMKRcf/s fc«en^g 4 6 (c «t 0 y v > 
hLxmij-rzct&x&z. 40 

[0046] <SI4 ©*Sfi©0^t?!l>® 1 2 IZXftW* 

mm Lytcm4<Dmm<ommmt isX<Dmm.tnft®\%mz 
Tursmm-c. a*. 5o«f§s (&str) .51,5 

2. 5 3«&K& 5 5tt#^ttfti^-hr&£. 
C©HSS©ff^^|-C«. HSaLfo^fll^ltS'JV- h 3 
5£HStfc&t,>8S^tfc©-7'7 •;h7t-A3 1 £<i;ifc 

7*-x7i^-h30%-«i>t, S*^rrS]{c— 5»Jtc 

^©"ft^/c^ »h7*-A31, 31 ±(C 
^2S-C*5I^S5 0 4t£-t+-C^S. Fgm5 0«. 0^ 
0fCK=a©8«8P5 1. 5 2. 5 3?rWrS4>©-e. 50 
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•?-©&&«tSC5 1 . 5 2. 5 3©±ffi©^S«C, ttfcB 
\mm^- h 5 5£^ftenfifcTft!;«)<Wc4>©-e£> 
&. C©E77^ttf'J->- h 5 5 ^Mi^fcEETj^lt 
a"J->-hl 5. 2 5. 3 5£(5lfil©^©fc©-C*S. 
[0 047] C ©«fc 5 &^ffiff*tfc§ta'h>- h l> 
0S^tK©-<i&^/c7=r---X7 , U-- \-3 0. 30i, 
^©±(C*&ttA:. &&SSS5 1 . 5 2. 5 3<,CMSBVi 
mSiy- h 5 5 , 5 5. 5 5 Z%i<<)tfVtcm9>5 0 £ . 
B?ra>l'fc3>f*-^>'Xr-A4 0 £©$§*£*> tKCJ: 
£JEfcS77itf 'lilgK: J; n«. P§© 5 0 ©± T 0 ©^© 

KiW^w^-^^ifisccif an^. mm (73) 

<t*^ (fig) £^ Of£K) ©^-c^|aI8#ic{f^ci 
[0048] <^5 <D9m<DB!&W>m 1 3 t**^* 

affl otcm 5 <Dwm<DBmmt i>x<Df*s.t)mmm.z 

TMrWm-C* H*. 6 0««I4« (t^^) . 6 5» 

^Lfc^^ttiti'i^- h 3 5 zmcu^trnm)-? 

77F7*-A31 ^r<»x./c7*-X7*U- h3 0£— 
iBfflt^T^ S^Tf^ICC— 5»JicM-<. ^©-feM-<fc-7-7 
5-h7*-A3 1, 3 l±im%:-£X-$>2>mMfo6 0Z 

igtt-Cl^. MI4fi6 0tt, ^©M^fta^w-r?.^ 
©T\ *©M#4ffi©±ffl(C^-flj^t^ltS'I->- f-6 5?:S 
ta-Cte^^Wfcfe©-^*^. C©E7J^H-»J->- h 6 

5 ^mm^tcmts^mAiy- n 5. 25, 35. 5 

5 £ISI«©^©4>©rfe^ 0 

[0049] C ©<£ 5 tt^W^KIHB'i'- h 5r}^/c)iC» 
BSJ§)f5t^©— ll^/c7 * -X71/-F3 0, 3 0i, 

-e-©±(ctsi±/c. ^j&Kita'j'>- h 6 5 zfevmnc 

^4^6 0.!:. H?ai0/<:=i>b- J .-^->^f-A4 0£© 

©± 0 T «3 ©^©i&ffJfStfrf'- * 3W*»ffi«:» en^, . 
ip%. it* (73) <<ig) £^ (0t*:) ©^r 

[0050] <SB6 <Dmm<DBmm>m 1 4 immiz 
mm Ltcm 6 ©nis©»^t«i£ i,x<Dms;t>mmm:z 

fnTZmmx. m*P, 7 0«7*-X7U-h, 7 1tt 

77 y h7 *-A> 7 5«^^t^aJ'>- h-e$>£„ 
commmmmxit. m£i3x&zw§&so<DmtnM 

•C«H@©©«SP5 1 . 5 2, 5 3©&±ffi&C. Bgjg^ 
t^©7*^ v V 7 * - A 7 1 ©±®^®CC^#^iti'l^ 
- h 7 5 5rfiiarBA«5MW/ca^Id©H-{cra^-2. (g/c 
«^JS7)it£l/-C©) 7*-X7 - U-h7 0?:'?-n-? t n 

ts-a-c@5ei/-rt->?> 0 j^fe. v 7 5 

BU^U/cHTJ^ftl'J^- H5. 25, 35, 55. 

6 5 ±mU<Dffif&<Db<DX 

[0 05 1 ] C©«fc9«5 0i. -e©S®gP5 I. 

52.53 {c-e-n-entE<*/c. mmtm>-7v * 

-A 7 1 ±®CC^ff$t^tS(l'>- h 7 5 ^Wr^Hfi© 
7*-X7"U-h70, 7 0, 7 0<b. B5a>Ufcn>b- 
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HCfcott, P§©5 0©±9T0©P£©»lim?#T^-- 

^*5iSi«S(cff ens. bp%. ?wm (#) (& 
g) ©£r. 3 6.(c«. ^mti^ts 

[0052] <mi <Dmm<DBmM>m i 5 ittmjiz 

K-rmmv. m*p> 8o«7*-x:/u- k 8 i« 

7" -5 ^7* -A. 8 5 W^ffJt^ltS'JV- h -C&£. 
c©»te©^0i)-c«. ^#r*€.(«#4«6 0©ffl*4 10 
®±5C. BS5t§fl5t£©:/7 f h7*-A8 1 ©±E£ffiCC 

frmmmnis- h 8 5£star&!iDttw/cfi4>»iigtt 
8 0£-<i&-<t@5£lt<,>&. fete. U^TiJiti'Ji' 

- h 8 5 i>mmUtcS.t>^mmi'>-' hl5, 2 5. 3 

5, 5 5, 6 5, i b tmm<Dmfm>$><D~eabZ>* 

[0053] C©<fc 0 fe«S4«6 0 <!: . -e©fgl4ffiKM 

^■cmttc. mSBtt.oy'y h7*-A8 l ±sk# 

ffi0t^lt«'l^- h 8 5 Sr^nrsr.^©? *-^7'U-|- 
80. 8 0 <t. mfaiU/i:3>f^-$i/Xf-A4 0 £© 20 

s. bp*>. (*>) «as) © 
[0054] <m<Dm&<DBmm>M±<DMM<DBBM 

"C«. ^MWBttlfiHi'- H 5 , 24. 35, 55. 6 
5 . 7 5. 85 %mi<>tcfiK *H&ffi&tHH5'- h 

MZ. it, is<)zi> =f A tf (C V«tt»^«»tt 0 fcttS© 

®j£2g^tt=fA*><E.*s4><Dr-. jfjisttTEESisn* 
£ffift<B#ii$^£J:^cfe^Tte9. E2;£i8tnlilfc 
^gir^SJ^icfe^T^s,, f ut, ^o<z>s©!fr 
^shs? h ij y^xccteu-a*. mtnLK^mW) 

(DrnfafcttLm-xmEWfrvhti. ffcfr©m©iicteo 

Wh7-/ 7R©MR©mc «fc 0»Xffitnfii^aiJ5t3 

nsj^tcfeo-cteo. -o©^®i©x h^-Y^^ 40 

[005 5] C©«fc -5^53-ffiE*ti"i>J^- h 1 5 . 2 
4. 35, 55, 65. 75. 8 5 411^^7* 

n/cs^7 r -^so*-e©^- : ?fJBE*7 r -^Ka-5< 
©fs^-fawns. w*>. <^j) ta^ (& 
g) (ff?i#> sa-'^©^ffij^©±r^(BiB$ic^ 

[0056] mmr-tHMm] mi 6««±©^js so 
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;>33t8'IggK: J:Siaiit^-C-©S?W7 ; -^©m^^t u 
•CSS©^0t«<!:S'C^b?:^U/c«^-C&S„ 0 

15(a). (b) . (c). (d) cc-eneh^ufc 

5CCja»iU-C|5INF«:a7n^"-5Ci*i-C*S. C©fc 

«>. t&BS-^iiianstcte^r. Mtem&zzot gmm 
■esFffl-c*. fiitttsiBiL-rofisfii^wens. fete. 

4 6 tcj; o > h uxmu-r z> c i t-cs a. 

[0057] ifc. H l 7 «W±©J*JS*tt»ISIfiic J: 

•c**. c©/cft. «aE^wi«^Ktec»r. ^ttsrag 
?:-e©*Siii^-cifffir^. ii|i»«SfigiL-c©liii*st# 
en-S. fete. H^k© «fc 5 fefc&W£©JiB**^ttfWli 

E*©tt«4-e©a^se{b*En^«ai4 6 tc «t o ^y > 

[0 0 5 8] fete. Jj*±©H*g©&J&SgWctei>-C«. 
^^©^-^PW^O'iCtH^t 0/c*5. 2)c^{*cn 
(C(E5E3tlSfe©-C«fe< . m^6©AI^±* 5, ?^. 
ffi©3fi»SEYtJB«© 7=- £ Wc m^JKffl^ r 6 a 
t». £Lh©XMl©«^HMTa. mH<D?*-x 

- h ^ffl^r^fa©^*©^- f wwafeo'icffl^*^ 

i& *c ^> o 
[0 0 5 9] 

[#£^©$jj|i] «±<D<fc^(c. i|#«liet£©^Wc^ 

*-x7'L/-h cent zmmmomsj] *««s«c?«j)£-r 

-& . EP^. (2j) (fitS) i»* <«tt) 

©^r*|5|B#CCf#S c t*i-c^ s. 
[0060] £/c. «*«2l2tS©^tC^S^JK^It 

- h (cmsts^w^JS^^iSffieicaijs-r sc i^r- 

ro'^be^j f 1 - 2 Kg-? < sifla©^^- * . in 
*j. ras (t>) tftM mm 
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coo6i] n^ztzn^wimzmmmmmm 

E&ffi3^&gSKlSifTf?H>6ft*fc«>. m?mi£tc 

m. mm. mmmtcm-i tc^mvn^mmo^tKU 

{CIS D/tBSflr f 1 - * £ ««Stcf# s c £ #-e s £ i << »o 

/c*j.£#f#6fts„ 

[0 06 2] ts*^4 teigo^^^K^ita'JKa io 

<£-?-t. f»#J»l. 2gfc«:3iatB©££HjjK; < J:D6ft£ 

a&jRtcin*.. tMMr©»waa<fctttiB©acs**i»iiis 

[00633 $tc. m*m&muw>9imic%&mBain 

r. cctsti-/ct&££ (cut 5 M!l^©«c 

tmmis - h k j; o »*^«* tHwr * c & **-c * . fi£ 
tfecfe^riHMSftfcK^- $MMMf-ftc 
((4g) i^-Tti (jgtt) <D±-czm&ficmz>c£&-cz 

Z. 30 
[0 06 4] £/c. Slt*S6felS©#£B^c{£St*Jg#tt 
»»B«:J:fttf. »l*#{cJ:*tt3fc&*tf'Lr:7*--.* 

m. mm. &wm<Dimi3±Micnti~cmitcfti5K 

or. tH^atcio-c, pg@. ffiS^©tfeS 
S-^iRffia©^^-*, EP*?. il £S>i> 40 

«£B) twa (mm &D^©5H&J5#©4rc*i§iB$ 

[0 06 5] ttc. »#S7ffii8©IWK«38R£2J&t 
MttKKJ:tiH:. M*q|l. 2 g/c{*3fa$S©SWcJ: 

o^ft-^mKjjnx.. ^^atcs^^w^fctt 

£#T*£ S <bC> ,fc»i|f.n5, 
[0 06 6] *fc. ^«58fBi8©|6W{C^-5*JK^it 

aasstcj:na. mmm*. 5*fc«6E«©«w«:j: so 



#gfj 2001-29329 
16 

•JWfcftSaMRKfclil.. *3**fflMCK2j#WJBtt*fctt 
R*»«BE*t«B©lli» £ &fr<t><Q<©tUtt t 3 
CiKioT. *aE«f-^fl|«D«{ClW«JJft#tWi6B<:»ii 

r £ t©azt 4 c £ a*r # £ 1 1, » o fcfUj£*»» 6 ft £ . 

mi] xgrnzMmbtcm 1 <D-mmmmw± or© 

[H2] hi©7*-x^u- hsaaafe^tr^Lfc 

[a 3 ] a 2 ©*tf BK J: sass^tHinsB©:^ » f 
8&&0-e*£. 

[04] #|feBJ3£j8fB Lfc* 2 ©3Q6©J&!&0«<t LT© 

im 6 ] 0 5 (ommtc * sj*s*tf»Jiis©^n ^ ^ 
[a 7 3 *!»!*aui u/c^3 <Dfm<D&i&mt bt© 

[0 8] |707*-X7'U- h^rlg^dfc^r^fiSO/c 

RKo— w*w-r»aH-r * ^ . 

[0 9 ] 0 8 ©*tfB«c«fc S^JS^Jl+i»I^S©^'n » f 
«tJi50-C<&.5, 

[010] H 9 OflcS*IH»B6B«cJ:S*tf 
WWf*- ^©m*^H<t U-CSJSO^J^KiSII*^© 

[01 1 ] H9©flcS*tl«ai««cj:**fT^if->© 
[012] *:»W*afflOfcSP4©3l*l©J&JB«£Or 

©eicS^iHwSB^^-r^HHia-r * a . 

[013] **W*JWBOfc»5<C^at©J^fll«<bO-C 

©*s*iHii*B*^-r««ia-c * ^> . 
[014] *&m*ftmLtdm6<D9m<Dj&mmt ur 
©*s*sHw«B*s%"r«aiat?*5. 

[015] #l&BJ£3SfflO/cSf£7 ©HSfi©^W£ It 

©fKS^f t»j^B ; &^-ri4m0 r * a . 

[016] fe^±©J*Jg*lta'J^B^cJ:^il:ltt^•C , ©^ 

m^-fomfimt L,T£tt©#*$K&s«Ktt*nt 

L//c*^(a), (b) . (c). (d)r*S 0 
[017] W±©J5KJS^tti^StC«t'SBfi:«3S-C©J» 

m^-iKDmtimt orja8©»wE*©tt»£«^E 

[#-^©lttB^] 

10 7*-X7"U-h 

11 ^7? h7*-A 

1 3 S*iHB*a ( a - F -fe A, ) 

1 5 ^J^ttffid^- h (fMBEjJtmi'- h ) 

2 0 

2 1 u» h7*-A 
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2 3 JR#fHM*« ( =*MJ O - F )V> ) 

2 5 JMJHBttfHM^- h (^*EE*3«B^- h ) 
30 ?*-X7"U-h 

3 1 ^r; h7*-A 

3 3 E#tHB*« ( O - F -fe * ) 

3 5 »WJI5ttlHH^-h (^BE^JHtSI^- h ) 
40 3>f*-$^7-A 

4 2 ins Ms^a ( f - zmisx^m 
4 5 <m*#s> 

4 6 Efl^gg (Hi7J#l£) 

5 o net <«oe6> 

CHI i 



io 




(10) ^fP32 0 0 1 - 2 9 3 2 9 
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* 5 1 , 5 2. 5 3 

5 5 *H&JBtttHHf- h (JHUBEMKHf-f-) 

6 o mm 

6 5 ^mmm^-v {^mtnm\u-v) 

7 0 7*-*:7U- h 
7 1 -79 v }••?*■- J* 

7 5 WPJgttfHB^-h (**EEftlHHS/- h ) 

8 0 V *-7.7\s—Y 
8 1 75 v 

io 8 5 w&msmis-v (&%mt}%m%s- v ) 



[02] 
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